oa^B^mnwf^fr (J p) (12) i2t ^ ^ $g CA) inmwfibm&mmn 

#li¥5- 101849 



HO IM 10/40 B 8939-4K 

Z 8939-4K 



(21)tt5iB»^ mmm-2S0343 


(71)ti!PA 


000004226 






(22)tBliB ¥lft 3 ^(1991)10^110 






6^ 










6^ 


B 




























6^ 


B 


























mffM=FKm&f^mBj-TB i# 


6^ 


B 














(74)ftaA 



















(54) l^H^w^^j^] ±@#^e);Srte 



(57) mm] 



1 

[000 1 ] 

[0 00 2] 

> K ^ ^ h v' 3 - h j'w: ^\ ^mxo^mmi^^^+'^^^t 
i>^rj:KK ccofcibmmm^m^^x'x^fcmwmMm 

-h^m^^^xmf&^n^mt^mmt. i<mmit^mMx 
mM,x'$>^ct'f}^^. m^^/o(fcmif)m^htixi^ 

>:t=^>'F (PEO) ^(D7i<';x-f*;Mb^^*Cc^^ 

mm. my^. ^mmmtm. m37m. m^n. mz i 

4-2 2 1 H ( 1 9 8 6) #M3 . :^aflifik:4c5i^r 1 
0 - * S /an«±© >f XS^^ ^r^J^-r ^ C <h 

CA' Cfi?4x.«. r3-,^;;^y^*>( Koksbanq )t^3j)\ 
Jl -^^rf >'^•»7 — y — -feXC Journal of Power Sources 
). ^32^. ^175-'185H(1990)# 
Hg) . -€-(7)^:t>e*^^i 1 0-' S/cm&tC^L'TC^^ 

Z. A. (M. Z. A. Munshi) \(ttf^. y K 



:2) ^m^b- 10 1849 

2 

Xf-- h T-f'^t^^-^XC Solid State Ionics ). H 
41^. ^41-'4 6H(1988)3 PE 

[0 00 3] 

{^mi^m^ L J: ^ <t -r ^iSH ] , C (?) J: ^ 4-5g 

10 mcfpA.i)^^XU^tifci^<DXh^ . ^(Dam. 

BE. ;^^fir;&^o. %imA^\i. ^±mcmtifc±m^ 

[0004] 

[^5i^j^3^-r'5>/ces?)CD^is] ^mn^nm.-mkt. © 

xh^ct^mwit-r^o 

[0 00 5 ] ■:^Hm(Dm{ir:JKn:Mcm^^hnhn& 
u ^ A - ^s^cDemfiLMPaii b^T&Wiiccffli i e n 

30 -So 

- [0 00 6] :$:f£0^(DlH*Il^^»/tfeCCffiC^6n^H^^ 

ykx^mm<Du^^^m^^x . ^mm^^^mofcw. 
tih<om^'f'mwmmmxumMmf)m^^'^ h y 

:/)^^ia^mLXi.^^?ci^. h y ^;7;cf3tcm^^K 



(3) 



nm^b- 10 1849 



[0 00 8 ] CCDiS^-T-SI<*m8?W^Mii-rS ct#tC^ 
^<Z>3eS«, 0. 0 1 -5 0 i[/m<Dfc©:^WJ@CCffllie> 

c 0 0 0 9 ] m^^mfyL^^^m(D^^m(^at. ^mm 

x^u>-;j<i;:t+e^:7'afc-u>:/n ^rJ'^tS'&i*. 30 
ij X - y - > :t >f ;i/^cD^a^ h c ^ 

[0010] ^/c. S^i<!:Lr^tJ(iK(*^c^fl?oI#6?:c 
7K3&5^f(i«i*<7)ii^. t FD + >'X^;Hr;^p- 
[0 0 1 1 ] '<:t>{5^gai^j:^>W?ScDm^S^r'^!> 

y^'t;Ali?ife->.<3r)®ffl*^x.^<b. Li 
CIO, . LiAlCl, . LiBF. . LiPF, . 
LiAsFe, LiNbFe. LiSCN. LiCl. 
L i (CF3 SO, ) . L i (C. SO3 ) ^CDU 

[ooi2]^/c. (^^icc^di ur y ^'^Amrtfe-^cDB 



;l/T'fehr$K. 1. 2-i^x h+>>x^>. 1.2- 
e^^y h + v^xd?>. T- h^t Fp >''7>. 2-y^>H'f' 

[0013] m^'f^mii^^^mu. m^^mm^^nk 

T'^^ CW^ti. Y. r}^^^' (Y. Almoq ) 

-4 viy^ ^Ky'7— t^i' — British Polyme 
rJourna! ). ^14#. II131H (1982)# 

[0014] M^mi^mmmcDi^^^'^^ h^)^:^y ^ 

Lxi'^m^ti^t^ 'e(Dyom^tm'^(Dyjmxj:< . m 
mK^^i^^ict^<Dm^i±x^^7t>ti^(Df)^—m6^x,$> 

<om!^M±^cmmt6f)\ mmtrnKmrn^m^-^^x. 
[0015] mmmco-^'mrM-^o^y^rnxj: < . m^t^^ 

mmn<o'{^m,t. mmnm[(o^^x%mxt ^i^K 
^mmm^ 1 omM%\Vi.±,m§i^^^ctm't^x^ 



(4) 

5 

[0016] — ■:^^m(o±mwr.vK^i^^^m^^hti 

\tV^ O, . MnO. . T i S, . V, O,^. C r. O 

, . MoS, . MoSa, HbS e^^mtCrih<Dm. 20 

[0018] iE@>^-* h^on^'T'mwmmw^'C^'r 
[0019] m^'f-m^'f^^m^i'cmmjEms^miik 

MMM^lt^. ^n^nx. y. ztr^t^. x+y 
-f z = 1 tJj^-oO. 3^x^0. 8. 0. 05^y^0. 

2. 0. 2^z^o. er^^ciiJ^WB-c^-s^ 
[002 0] mrfeiE®rS^®SS3a^^S?>*^^e#»^^ 



it$gi^5- 10 1849 
6 

[0 02 1 ] mmm(D'smitmn<oyymr:j: < . m^^t • 
^^rrmmr^^^^K ^^"fmmmf^^^cMor 1 om 

(tcmmmm(DS$TmmT^^tK ^^^^ h u 

ho 

[0 02 2] :^mjio:>±mw=:^'^xmmt. mnmm. m 

[0 0 2 3] 

[0024] mmm 1 

x.Zy^^'y'r v^T. (rSoD-S : Nipol LX2 0 6) 1 0 g 

^tK>. -^K. 9 5 *cr»pf^ L . mm^t^ 7 0 m.m% cc 

v)^-^xz^- vmc^\mtl^^c^ m^c i o o^cr- 1 
nfum^i^fc^k. 7ic*cca«L. A.^.ccgfe^b/c. 
mrrm. ^?a-c s ^r^. i o o -cc 3 nr^Mmm^ 

A;&2 4B5^?imb-C (5 0-C) ^»?R^^rl$-t±. IS 

(Sd°d« : Nipol LX 2 0 6 ) ) 1 0 g *CCS^ 
/Co 7 0'C<DS^. ^^vg*<OSIff^5>:^?5,^7 0%CC/j: 

cD^' ^ )vi.Ty'')'r-^xiy- vmc^mu\^fc^ 
r2 4B#rBi. 6 o'cr- 1 oH^ram^^j^^^. lE^t^- 

(rSffil mol/l ) ^liSJU. C C 



(5) 



cc. v^^^^mm (m^ 7 0 urn) . mrteis^-TSii* 

mmW (il^ 3 0 urn) RUmn^JE^>'- h (/S^ 9 3 
urn) ^COymifCmmL. cn^:3^>-fe;l/^-XrttC 

--1. 8V. jSS^^SSSlmA. =ltm«S£l mAO^r 
3SfiS:^®J o /c^l^. tmm 1 7 8 m A h / g *«f$ 

[0 02 5]*]teW2 10 
x^^-^T" :;^;^ (^D°D« : Nipol LX2 0 6) 1 0 g 

5 "cvmm L . mB^^^ 1 0 sM%cc ^ ^ 5 ^ 
a-e 3 mm > i o o -cr a mmnrnm § -li . is^^^t- 

2 4^FflaS^-a- ( 5 O'C) . 

(^a°D« : Nipol LX 2 0 6 ) 1 0 g ^(fCEMit^ 



5-101849 



8 



^W(m^^cj^i^mMv^^M.o. 07 g^mms"^. 7 

0 -CCDSST. 5>S»^g*OSI?K^*5*^ 7 0 %CC^c ^ * r- 

|£M^-l±/d^. C<7)^^?S^^^[J/12 1 0 0 /im(D:7 

(if 3 7 0 jura) . mMM^f-^i^mmm im^ 34 u 

m) SO'H5fBiE@^'- h 9 0 /ira) ^CCDIBCCS 

tfo/Co CcDm?fe^mEEfEH3. S--!. 8V, 

MIR:. JrbSSl 8 OmAh/gr:?&^tf e)n/Co 
[0 02 6] 



(i72mm^ mm ma (72)^19^ iek 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)l 

[Claim 1] In a negative electrode, a solid polymer electrolyte, and all the solid-state rechargeable batteries 
that consist of a positive electrode the aforementioned solid polymer electrolyte A macromolecule matrix 
and the metal salt electrolytic solution are made into a principal component Water, a polar solvent, or a 
macromolecule meltable into both mixture, The metal salt electrolytic solution carries out phase separation 
to a macromolecule matrix including the mixture of a surfactant or both. The mixture of the aforementioned 
water, a polar solvent or a macromolecule meltable into both mixture, a surfactant, or both is stabilizing 
mutual distribution of a macromolecule matrix and the metal salt electrolytic solution. And all the solid-state 
rechargeable batteries characterized by being the positive-electrode sheet with which the aforementioned 
positive electrode distributed the cell positive-active-material particle and the electronic-conduction object 
in this polyelectrolyte. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to high-energy density solid-state rechargeable 
batteries, such as a lithium solid-state rechargeable battery. It is related with the high voltage and all the 
solid-state rechargeable batteries that are large capacity and were excellent in a charge-and-discharge 
property and safety in detail. 
[0002] 

[Description of the Prior Art] In recent years, the needs of a cell which have high-energy density are 
increasing as a power supply for small and pocket electronic equipment. As a typical thing of the cell which 
fills such needs, the cell using alkali metal, especially the lithium is mentioned to a negative electrode. Since 
the organic electrolytic solution which dissolved lithium salt in the electrolyte is used for the lithium cell, it 
cannot say now that a liquid spill, dendrite short-circuit, etc. have the enough reliability in a safety aspect. 
For this reason, realization of the cell of all solid-state types which used the solid electrolyte made in the 
inorganic substance or the macromolecule is expected- Examination is briskly advanced in recent years from 
that the mass cell with easy large-area-izing for the solid state battery constituted by the electrolyte using 
the positive-electrode sheet which uses as a binder the solid polymer electrolyte which has ion conductivity 
in a solid polymer electrolyte in a positive electrode again especially can be realized, or the producing 
method being comparatively simple, conventionally, although the system which dissolved the metal salt into 
polyether compounds, such as a polyethylene oxide (PEG), has been briskly studied by such solid polymer 
electrolyte, to it the ionic conductivity of 10 to 4 or more S/cm is discovered in Watanabe. Ogata, surface^ 
o^metal technology, the 37th volume. No. 5, [the 214th - refer to the 221 page (1986)], and near a room 
temperature — things were impossible Although the electrolytic-solution sinking-in type solid polymer 
electrolyte which infiltrated the metal salt electrolytic solution into the polar macromolecule captures the 
spotlight and journal OBU power [ besides for example, a cox van (Koksbang) ] SOSESU (Journal of Power 
Sources), the 32nd volume, [the 175th - referring to the 185 page (1990)], and its ionic conductivity have 
arrived at the 10-3 S/cm base in recent years again It had the trouble in a manufacturing process, such as 
passing through the process which cost requires in risk, such as radiation irradiation. The example which, on 
the other hand, used for the binder the solid polymer electrolyte which dissolved the metal salt in PEO as an 
example of research of the conventional positive-electrode sheet (although there are solid State ionics 
(Solid State Ionics) besides for example, M.Z.A. MUNSHI (M. Z.A.Munshi), the 41st volume, and 41 -46th page 
(1988)]) Above 60 degrees C which PEO softens, although the good property was shown, in near a room 
temperature, the ionic diffusion in a positive-electrode sheet was late, and contact of the interface of a 
positive active material and a solid polymer electrolyte had further the fault that it was bad and the 
utilization factor of a positive electrode became low. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention is made in view of such the present condition, and 
the purpose is in offering the high voltage and all the solid-state rechargeable batteries that are large 
capacity and were excellent in a charge-and-discharge property and safety. 
[0004] 

[Means for Solving the Problem] If this invention is outlined, it will be invention about a negative electrode, a 
solid polymer electrolyte, and all the solid-state rechargeable batteries that consist of a positive electrode. 
The aforementione.d solid polymer electrolyte makes a principal component a macromolecule matrix and the 
metal salt electrolytic solution. It is what contains the mixture of a meltable macromolecule. a surfactant, or 
both in the mixture of water, a polar solvent, or both. And the thing for which the metal salt electrolytic 
solution carries out phase separation to a macromolecule matrix, and the mixture of a meltable 
macromolecule, a surfactant, or both is stabilizing mutual distribution of a macromolecule matrix and the 
metal salt electrolytic solution into the mixture of the aforementioned water, a polar solvent or both, And 
the aforementioned positive electrode is characterized by being the positive-electrode sheet which 
distributed the cell positive-active-material particle and the electronic-conduction object in this 
polyelectrolyte. 

[0005] When the negative electrode used for the solid-state rechargeable baUery of this invention considers 
application to a lithium secondary battery, low voltage intercalation compounds, such as a lithium metallic 
foil, a lithium-aluminium alloy, or lithium-carbon, are used suitably. 
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[0006] The ionic conduction way which consists of the metal salt electrolytic solution is formed into the 
matrix film with which the solid polymer electrolyte used for the solid-state rechargeable battery of this 
invention was produced from macromolecule particle dispersion liquid. As for this solid polymer electrolyte, 
the condensation portion of the polar stabilizer in a macromolecule matrix (a macromolecule meltable on a 
dispersion-medium object a surfactant, or both mixture) infiltrates the electrolytic solution, and it can be 
manufactured. Or a metal salt is beforehand dissolved in macromolecule particle dispersion liquid, after 
forming a macromolecule matrix, the mixture of the polar solvent and water which dissolve a metal salt in 
the condensation portions of the polar stabilizer in the produced macromolecule matrix film and a metal salt, 
or both can be infiltrated, and the ionic conduction way which consists of the electrolytic solution which 
dissolved the metal salt can be formed again. In these solid polymer electrolytes, since the electrolytic 
solution is carry tng out phase separation from the macromo\ecu\e matrix, prevention of ionic migration in 
case an interaction with electrostatic electrolytic solution and macromolecule matrix is in a macromolecule 
matrix unlike the conventional electrolytic-solution sinking-in type solid polymer electrolyte which the 
electrolytic solution is distributing on molecule level is suppressed, and the ionic conduction way of high ion 
conductivity is stably obtained also to long-term use. 

[0007] Moreover, in order to carry out phase separation to the polar electrolytic solution, a hydrocarbon 
system macromolecule with cheap required a macromolecule matrix having low polarity or its copolymer is 
used suitably. Furthermore, as for this solid polymer electrolyte, a manufacture process can expect eye a 
simple hatchet and a low manufacturing cost. 

[0008] Although what thing may be used as long as the macromolecule component when forming a 
macromolecule matrix carries out phase separation to the electrolytic solution as a component of the 
macromolecule particle used when manufacturing this solid polymer electrolyte, that to which polarity uses a 
low macromolecule, for example, a cheap hydrocarbon system macromolecule, or its copolymer as a 
component is suitable. As a macromolecule component in a macromolecule particle, it is independent or a 
copolymer containing .polystyrene to which mixture is mentioned, polypropylene, the poly isobutene, 
polyethylene, a polybutadiene, a polyisoprene, poly (alpha methyl styrene), poly butyl methacrylate, poly butyl 
acrylate, poly (2-ethylhexyl acrylate), the poly dibutyl phthalate. a polyvinyl butyl ether, a polyvinyl butyral, 
polyvinyl formals, and these components of the following etc., for example. Mixture of two or more sorts of 
particles which have a different component also about a macromolecule particle is sufficient. As for the 
particle size of the macromolecule particle of a particle, a 0.01-50-micrometer thing is used suitably. 
[0009] Independent or mixture, such as :fatty-acid metal salt with which a surfactant is suitably used for the 
stabilizer of macromolecule particle dispersion liquid, for example, the following is mentioned to it. an 
alkylbenzene sulfonic-acid metal salt, an alkyl-sulfuric-acid metal salt, a dioctyl sulfosuccinate metal salt, 
the polyoxyethylene nonylphenyl ether, polyoxyethylene stearic acid ester, polyoxyethylene sorbitan 
monochrome lauric-acid ester, a polyoxyethylene^polyoxypropylene block copolymer, and a polyether 
denaturation silicone oil. 

[001 0] Moreover, the macromolecule which can dissolve in a dispersion-medium object as a stabilizer may 
be used, and a macromolecule particle may be distributed. As such a macromolecule, although it changes 
wfth dispersion-medium objects, when water is a dispersion-medium object, a hydroxyethyl cellulose, 
polyvinyl alcohol, a polyacrylic-acid metal salt, a methyl cellulose, etc. are mentioned. Although water is 
suitably used for the dispersion-medium object of macromolecule particle dispersion liquid, polar organic 
solvents, such as alcohols, can be used. 

[001 1] Although the metal salt which is the component of the electrolytic solution used as an ionic 
conduction way changes with uses of the polyelectrolyte to produce When application to a lithium cell is 
considered as an example, LiCI04 and LiAICI4, Lithium salt and such mixture, such as LiBF4, LiPF6, UAsF6, 
UNbF6, LiSCN, UCI, and U (CF3 S03), Li (C6 H5 SOS), are mentioned as an example. 

[0012] Moreover, if application to a lithium cell is similarly assumed as an example, non-proton nature polar 
solvents and such mixture, such as propylene carbonate, ethylene carbonate, gamma-butyrolactone, 
dimethyl carbonate, dimethyl sulfoxide, an acetonitrile, a sulfolane, a dimethylform amide, a 
dimethylacetamide, 1, 2-diethoxy ethane, 1, 2-dimethoxyethane, a tetrahydrofuran, 2-methyl 
tetrahydrofuran, a dioxolane, and methyl acetate, will be mentioned to the solvent of the electrolytic solution 
as an example. The mixing ratio of the above-mentioned metal salt and a solvent is the ionic conduction way 
formed into the solid polymer electrolyte, and it is suitable for it to prepare so that metal salt concentration 
may serve as 0.01 - 5 mol/l. 

[0013] although macromolecule particle dispersion liquid can develop and distribute a polymer solution in a 
distributed solvent, and can be atomized, a surfactant or a dispersion-medium object can be made to be 
able to use and stabilize the macromolecule of fusibility and it can manufacture — a drainage system 
dispersion medium — it is suitable to manufacture by the emulsion-polymerization method in a body 
Moreover, macromolecule particle dispersion liquid can also be manufactured by the distributed 
polymerization among polar solvents, such as alcohol, [refer to a British polymer journal (British 
PolymerJoumal) besides [ for example, ] Y. ARUMOGU (Y. Almog). the 14th volume, and the 131st page 
(1982)]. Generally the process of the macromolecule dispersion liquid by the emulsion-polymerization 
method is known well, and is often outlined to [for example. Soichi Muroi work, macromolecule latex 
admission (1st of the first edition) (**** Co., July 29. Showa 55 issue) reference], and the following. If a 
surfactant is underwater added more than critical micelle concentration and a monomer is introduced, a part 
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of monomer will be incorporated inside a surfactant micell. If a water-soluble polymerization initiator is 
added and heated, a polymerization initiator radical will occur, if it enters into the micell which this swelled in 
the monomer, a monomer will carry out a polymerization and a macromolecule will be compounded. While a 
macromolecule particle grows by polymerization reaction, a monomer is supplied to the micell of a reaction 
place through the underwater dissolution from the emulsified monomer drop. The path of a macromolecule 
particle is controllable by adjusting reaction time. 

[0014] Although the macromolecule matrix film of a solid polymer electrolyte removes water or a solvent 
from macromolecule particle dispersion liquid and is produced, the usual method is sufficient as the method, 
and it is common to be carried out in heating, reduced pressure, or its combination. However, in order to 
produce a uniform macromolecule matrix film, it is suitable to heat more than the glass transition 
temperature of a macromolecule partjcle component Moreover it is also possible to carry out a 
pressurization press if needed and to fabricate a macromolecule matrix in arbitrary configurations. When the 
water or the solvent of a dispersion-medium object has a bad influence on the cell of a solid electrolyte 
application place etc., it must heat more than the boiling point of this dispersion-medium object, or must 
remove a dispersion-medium object combining heating and reduced pressure processing. 
[0015] Sinking [ of the electrolytic solution ] in should just be immersed into the electrolytic solution in the 
macromolecule matrix film which the usual method is sufficient as, for example, was produced from 
macromo\ecu\e partic\e dispersion liquid. Although the amount of sinking in of the electrolytic solution is 
controllable by the temperature at the time of being immersed, and the length of immersing time, it is 
suitable for it to make it sink In 10% of the weight or more among a polyelectrolyte. Moreover, what is 
necessary is just to make the produced macromolecule matrix beforehand immersed in the mixture of a 
polar solvent water, or both that what is necessary is just to infiltrate the mixture of a polar solvent, water, 
or both by the usual method, when a metal salt is dissolved into macromolecule particle dispersion liquid 
Although a polar solvent, water, or the amount of sinking in of both mixture is controllable by the 
temperature at the time of being immersed, and the length of immersing time, it is suitable to make it sink in 
10% of the weight or more among a polyelectrolyte. 

[0016] On the other hand, as for the positive-electrode sheet used for all the solid-state rechargeable 
batteries of this invention, the solid polymer electrolyte is playing a role of the ion transport to a positive 
active material. Since the metal salt electrolytic solution which has ionic conductivity with this high solid 
polymer electrolyte serves as an ionic conduction way, diffusion of the ion in a positive-electrode sheet is 
quick, and it has further the work to which the electrolytic solution oozes out to the interface of a positive 
active materia) and a solid polymer electrolyte, and reduces the contact resistance of an interface. For this 
reason, increase of the utilization factor of the positive active material at the time of constituting a cell and 
the amount of specific volume is expectable. Furthermore, a process can expect eye a simple hatchet and a 
low manufacturing cost. 

[0017] V2 05. Mn02, TiS2. V6 013, Cr3 08. MoS2. MoS3, NbSe(sX or such mixture are used for the positive 
active material used for a positive-electrode sheet and a pyrolytic graphite, acetylene black, or such 
mixture are suitably used for the electronic-conduction nature matter, respectively. 
[0018] The metal salt which constitutes the macromolecule particle, the stabilizer, and the electrolytic 
solution which are used for the solid polymer electrolyte in a positive-electrode sheet and a solvent are 
easy to be the same as that of what was used by the solid polymer electrolyte mentioned above. Moreover, 
the manufacture method of macromolecule particle dispersion liquid is the same as the manufacture method 
of the aforementioned solid polymer electrolyte, and is good. 

[001 9] The usual method is sufficient as the method of distributing a cell positive-active-material particle 
and an electronic-conduction object in macromolecule particle dispersion liquid, a cell positive-active- 
material particle and an electronic-conduction object are put in into macromolecule particle dispersion 
liquid, and it should just agitate them, the weight of the cell positive active material in these mixed 
dispersion liquid, an electronic-conduction object and a macromolecule particle — when setting a mixing 
ratio to x. and y and z, respectively, it is suitable that it is x+y+z=1 and 0.3<=x<=0.8. 0.05<=y<=0.2, and 
0.2<=z<=0.6 

[0020] What is necessary is for the usual method to be sufficient as the method of removing the mixture of 
water, a polar solvent, or both, for example, just to evaporate it in heating, reduced pressure, or its 
combination from the above—mentioned macromolecule particle dispersion liquid containing a cell positive— 
active-material particle and an electronic-conduction object According to this process, the dispersed 
macromolecule particle is welded to each other, a macromolecule matrix is formed, it becomes the binder of 
a cell positive-active-material particle and an electronic-conduction object and the procursive structure of 
the cell positive-electrode sheet of this invention is produced. It is necessary to perform production in the 
temperature field which more than the glass transition temperature of a macromolecule matrix and a 
positive active material do not decompose. Moreover, it is also possible to carry out a pressurization press if 
needed and to fabricate a sheet in arbitrary configurations. When the water or the solvent of a dispersion- 
medium object has a bad influence on the cell of a solid electrolyte application place etc., it rnust heat more 
than the boiling point of this dispersion-medium object or must remove a dispersion-medium object 
combining heating and reduced pressure. 

[0021] Sinking [ of the electrolytic solution ] in should just be immersed into the electrolytic solution in the 
positive-electrode sheet procursive structure which the usual method is sufficient as. for example, was 
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produced. Although the amount of sinking in of the electrolytic solution is controllable by the temperature at 
the time of being immersed, and the length of immersing time, it is suitable to make it sink in 10% of the 
weight or more to a polyelectrolyte component. Moreover, what is necessary is just to immerse the 
produced positive-electrode sheet procursive structure into the mixture of a polar solvent, water, or both 
that what is necessary is just to infiltrate the mixture of a polar solvent, water, or both by the usual method, 
when a metal salt is beforehand dissolved into macromolecule particle dispersion liquid. Although a polar 
solvent, water, or the amount of sinking in of both mixture is controllable by the temperature at the time of 
being immersed, and the length of immersing time, it is suitable to make it sink in 10% of the weight or more 
to a macromolecule matrix component. 

[0022] All the solid-state rechargeable batteries of this invention are produced by carrying out the 
\aminating of the aforementioned negative electrode, the aforementioned solid polymer electrolyte, and the 
aforementioned positive electrode to this order. It is easy to be well-known [ the structural material of 
others which constitute this cell ] conventionally. 
[0023] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is not 
limited to these examples. 

[0024] Production of example 1 solid polymer electrolyte: As macromolecule particle dispersion liquid, 
styrene butadiene system latex (tradename : M'tpol LX206) by Nippon Zeon Co., Ltd. lOg containing a 
surfactant was taken, and it heated at an ordinary pressure and 95 degrees C, and after drying until the solid 
content became 70% of the weight it extended in the shape of a sheet by the film applicator with an 
application thickness of 100 micrometers. After drying at 100 more degrees C for 1 hour, it was immersed 
underwater and washed carefully. After the washing end, the vacuum drying was carried out at 100 degrees 
C with ordinary temperature for 3 hours for 3 hours, and the macromolecule matrix film was obtained. Next, 
the propylene carbonate solution (concentration 1 mol/l) of a lithium perchlorate was prepared, the 
macromo]ecule matrix film produced here was immersed for 24 hours^ the electrolytic solution (50 degrees 
C) was infiltrated, and the solid polymer electrolyte was obtained. Moreover, the obtained solid-polymer- 
electrolyte film had sufficient mechanical strength. 

Production of a positive-electrode sheet 5 oxidization 2 vanadium (Kanto chemistry company make) 3g and 
acetylene black (DENKI KAGAKU KOGYO K.K. make) 0.6g were distributed in macromolecule particle 
dispersion-liquid [styrene [ by Nippon Zeon Co., Ltd. ]-butadiene system latex (tradename : Nipol LX206)] 
lOg containing the surfactant After making it dry until the solid content under the temperature of 70 
degrees C and in dispersion liquid became about 70%, these dispersion liquid were extended in the shape of a 
sheet by the film applicator with an application thickness of 100 micrometers. The vacuum drying was 
carried out at 60 degrees C with ordinary temperature for 10 hours for 24 hours, and positive-electrode 
sheet procursive structure was acquired. Next, the propylene carbonate solution (concentration 1 mol/l) of a 
lithium perchlorate was prepared, the above-mentioned sheet was immersed under the 50-degree C 
temperature condition, and the positive-electrode sheet was obtained here. The obtained positive-electrode 
sheet was a sheet which has sufficient mechanical strength and is supple, and even if the electrolytic 
solution into which It sank pressurized this sheet, it did not ooze out. Next the laminating of a lithium 
metallic foil (70 micrometers in thickness), the aforementioned solid polymer electrolyte (30 micrometers in 
thickness), and the aforementioned positive-electrode sheet (93 micrometers in thickness) was carried out 
to this order, and this was enclosed in the coin cell case. The stroke of the above-mentioned cell production 
was performed within the glove box of argon atmosphere. In this cell, as a result of performing a charge and 
discharge test on the conditions of the voltage ranges 3.5-1. 8V. 1mA of discharge currents, and 1mA of 
charging currents, amount of specific volume 1 78 mAh/g was obtained. 

[0025] production of example 2 solid polymer electrolyte: styrene butadiene system latex (tradename : Nipol 
LX206) by Nippon Zeon Co., Ltd. lOg which contains a surfactant as macromolecule particle dispersion liquid 
— 0.07g of lithium perchlorates is dissolved in inside, and it heats at an ordinary pressure and 95 degrees C, 
and it was made to dry until a solid content became 70% of the weight Then, these macromolecule particle 
dispersion liquid were extended in the shape of a sheet by the film applicator with an application thickness 
of 100 micrometers, the vacuum drying was carried out at 100 degrees C with ordinary temperature for 3 
hours for 3 hours, and the macromolecule matrix film was obtained. Next, the macromolecule matrix film 
produced here was made Immersed Into propylene carbonate for 24 hours (50 degrees C). and the solid 
polymer electrolyte was obtained. Moreover, the obtained solid-polymer^electrolyte film had sufficient 
mechanical strength. 

production of a positive-electrode sheet styrene [ by macromolecule particle dispersionHiquid [Nippon Zeon 
Co., Ltd. ]-butadiene system latex (tradename : Nipol LX206) lOg containing the surfactant — 5 oxidization 
2 vanadium (Kanto chemistry company make) 3g and acetylene black (DENKI KAGAKU KOGYO K.K. make) 
0.6g were distributed to inside 0.07g of lithium perchlorates was dissolved into dispersion liquid, and after 
making it dry until the solid content under the temperature of 70 degrees C and in dispersion liquid became 
about 70%, these dispersion liquid were extended in the shape of a sheet by the film applicator with an 
application thickness of 100 micrometers. The vacuum drying was carried out at 60 degrees C with ordinary 
temperature for 10 hours for 24 hours, and positive-electrode sheet procursive structure was acquired. 
Next the above-mentioned sheet was immersed at 50 degrees C into propylene carbonate, and the 
positive-electrode sheet was obtained. The obtained positive-electrode sheet was a sheet which has 
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sufficient mechanical strength and is supple, and even if the electrolytic solution into which it sank 
pressurized this sheet, it did not ooze out. Next, the laminating of a lithium metallic foil (70 micrometers in 
thickness), the aforementioned solid polymer electrolyte (34 micrometers in thickness), and the 
aforementioned positive-electrode sheet (90 micrometers in thickness) was carried out to this order, and 
this was enclosed in the coin cell case. The stroke of the above-mentioned cell production was performed 
within the glove box of argon atmosphere. In this cell, as a result of performing a charge and discharge test 
on the conditions of the voltage ranges 3.5-1. 8V, 1mA of discharge currents, and 1mA of charging currents, 
amount of specific volume 180 mAh/g was obtained. 
[0026] 

[Effect of the Invention] tn the above explanation, all the solid-state rechargeable batteries of this invention 
are a high voltage and large capacity so that c\early, and it has the feature of excelling in a charge-artd- 
discharge property and safety, and there is an advantage which can attain the improvement in a property of 
all solid-state rechargeable batteries, such as a lithium solid-state rechargeable battery. 



CTranslation done.] 
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(54) ALL-SOLID SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide an all-solid secondary battery which works with a high voltage presents a large capacity and 
charge/discharge characteristics, and excels in the safety. 

CONSTrrUTION: An all-solid secondary battery is composed of a neg. electrode, highpolymer solid electrolyte, and pes. 
electrode, wherein the solid electrolyte contains chiefly a highpolymer matrix and a metal salt electrolytic solution and 
also contains highpolymer and/or surface active agent which are soluble in water and/or polar solvent. Therein the 
matrix and the electrolytic solution are phase segregated, and the highpolymer and/or surface active agent stabilize co- 
dispersion of the matrix and electrolytic solution. The pos. electrode assumes a sheet form in which pes. electrode 
activ substance particulates and electron conductor are dispersed in the highpolymer solid electrolyte. Thereby the 
characteristics of all-solid secondary battery can be enhanced. 
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